Introduction
The land-use pattern in Indian agriculture has traditionally promoted cereal-based cropping systems. However, diversification to more productive and remunerative crops has become the new milestone to be achieved in Indian agriculture. A shift in favour of horticultural crops as a more viable and attractive alternative is a part of such diversification drive and strategy (Kaul, 1993) . Many policy makers, trade analysts and development specialists today realise the potential that horticulture has in generating employment and earning foreign exchange for the country. In fact, in the past, horticultural crops received little attention from various development experts and policy pandits and, as a result, this sector remained a neglected one for long. This is despite their inherent production and export advantages. Hardly any attention was paid to country's horticultural development until the fourth five year plan. It is substantiated by the fact that the budgetary support for horticultural development in the fourth plan was a meagre Rs.5.0 lakh. However, in view of the several positive features in favour of horticultural crops, a breakthrough was achieved in horticultural development in the seventh plan when the allocation for this activity rose dramatically to Rs.24 crores from its level of 7.6 crores in the fifth plan. Nevertheless, development of horticulture became a major thrust area only in the eighty five year plan when the total plan allocation for horticultural development was stepped upto Rs.1000 crores that accounted for an increase of a whopping 4000 per cent over the seventh plan (Uppal, 1995) . The eighth plan, therefore, can be considered as a milestone in the growth of horticulture in the country.
In terms of horticulture crop production, Maharashtra is considered to be the most important state of the country. This state leads the country in the production of grapes, bananas, oranges and onions. Grape has already been established as an important commercial crop in Maharashtra. Although the cultivation is mainly concentrated in the three districts of Nasik, Sangli and Solapur, a large number of farmers in the neighbouring districts like Pune, Ahmednagar and Satara are switching over to grape cultivation. In fact, grape cultivation is chiefly confined to Deccan Plateau in Western Maharashtra because of the congenial agro-climatic conditions prevailing in this region. About 600 hectares are added to grape acreage in Maharashtra every year (Shah, 1998) . Nasik district of Maharashtra is the largest producer of grapes in the country. An earlier study conducted on horticulture industry of Maharashtra has shown significant growth in output and acreage under grapes in Maharashtra (Shah, 1998) . However, the crucial question that could strike one is as to what is the economics involved in the cultivation of grapes in Maharashtra and how far the cultivation of this valued crop is viable in this state. The present study is an attempt in this direction and it comprehensively examines the cost structure and returns in the cultivation of grapes in the state of Maharashtra.
Data and Methodology
The study was conducted in Niphad taluka of Nasik district of Maharashtra. The selection of district and taluka was based on certain criteria.
1 Stratified random sampling procedure was adopted for the selection of villages and grape orchardists. A sample of five villages was selected for the study of grape orchardists. Further, it was decided to select a sample of 50 grape orchardists from these selected grape growing villages. The grape growing orchardists were then categorised as marginal (less than 1 hectare), small (1-2 hectares), medium (2-4 hectares) and large (above 4 hectares) based on land holding size of the orchardists using cumulative frequency square root technique (Dalenius and Hodges, 1950) . The orchardists to be selected from each village were distributed among these four categories in proportion to the number of orchardists in each category. The number of selected grape orchardists were 4 in marginal category, 16 in small, 14 in medium and 16 in large category. The primary data on the relevant aspects were collected from the sampled orchardists for the reference year 1995-96.
The economic life of grape orchards in Nasik district was seen to hover around 20-25 years. Based on magnitude of production, the following four classifications were made for grape orchards: In fact, the cost and returns vary from orchard to orchard depending upon the age of tree/plants in the orchard. The costs and returns were computed for various categories of orchardists for each stage of production.
In order to assess the profitability and economic viability in grape cultivation, various components of costs were estimated. The details of these cost concepts are given as follows: Since orchards were in different stages of production, prorated establishment costs were computed for each stage using the method outlined by Erich A.Helfert (1983) . In this sequel, both implicit and explicit costs were computed through compounding and discounting of initial investment at 12 per cent annual rate of interest to arrive at prorated establishment cost.
Project appraisal for grape orchards of various categories of orchardists has also been attempted in this study with the help of estimation of benefit-cost ratio (BCR), net present value (NPV), internal rate of returns (IRR) and payback period. Where, B t = benefit in year t, C t = cost in year t, T = 1,2,3,4, ….,n, n = project life in years, r = rate of discount IRR is defined as the rate which makes the present value of the expected cash inflows from an investment equal to the present value of the expected cash outflows of an investment (Jerry A. Viscione, 1977) . In other words, it is the rate of interest at which discounted benefits become equal to discounted costs or the rate at which NPV becomes zero. In this study, benefits and costs are discounted at 12 per cent annual rate of interest.
Empirical Findings
The unfolding scenario since the early 1980s showed the area and the production of grapes to grow rapidly in all the grape growing districts of Maharashtra. Not only did the acreage under grapes and the production quantum increase significantly in all the grape growing districts but the productivity of this high value crop was also seen to increase in the state of Maharashtra (Shah, 1998) . Adoption of various technological measures such as increasing use of drip irrigation, use of improved varieties of seeds, etc.
contributed no less in giving a real boost to the production of grapes in this state.
A decomposition analysis performed using the method outlined by Vidya Sagar (1977, 1980) showed that the rise in grape production in Maharashtra was due to acreage expansion and interaction between area and yield as the effect of yield alone towards rise in production appeared to have been very low (Appendix 1).
Perhaps the major cause of grapes to show rapid increase in acreage as well as production stems from the fact that the element of profit involved in the cultivation of this high value crop is very high as compared to other field or perennial crops grown in the state of Maharashtra. One of the studies conducted by Neelakantaiah (1995) also revealed a significant amount of profit involved in the cultivation of this valued crop in this state.
The higher element of profit has led many farmers to switch over to grape cultivation, particularly in Nasik district. This undoubtedly makes it necessary to go into the details of cost and return structure of this important crop grown in this state.
Infrastructure Creation
Creation of basic infrastructure is by far the most important aspect in grape cultivation. Because of high initial investment on the infrastructure coupled with a fair amount of risk involved in its cultivation owing to prevalence of various kinds of diseases and other unforeseen calamities such as hail storm, the cultivation of grapes is generally limited to a particular class of farmers. However, in this study, apart from small, medium and large farmers, even the marginal farmers of Nasik district were seen to cultivate grapes. The per acre initial establishment cost varied significantly among these varied categories of orchardists due to differences in material used in raising the structure and differences in time of initial investment. The initial establishment costs were seen to be incurred by the orchardists at different points of time in the past. However, majority of the sampled orchardists in Nasik district were seen to have their orchards in increasing production stage, i.e. these orchards were established during the last one decade from the reference year of this study. The initial establishment cost estimates for various categories of orchardists are brought out in Table 1 .
The initial per acre establishment coast for the average category of orchardists was estimated at Rs.13,300 for the increasing production stage orchard, Rs.6984 for the constant production stage and Rs.3548 for the decreasing production stage orchard. An increase in establishment cost was seen with the increase in land holding size of the orchardists. The differences in initial investments/establishment costs were mainly because of the fact that these costs were incurred in the past and that in this study the actual amount spent towards creation of infrastructure during different years in the past has been taken into account. At current prices, the establishment cost will turn out to be very high compared to the estimated figures reported for various categories of orchards.
As per the estimates reported by Neelakantaiah (1995), a farmer has to make an investment in the range of 0.80 lakh to 1.0 lakh in order to raise the infrastructure for grape orchards on one hectare farm. In order to bring forth true picture of cost during the current production years of different stages of production, prorated establishment cost has been computed using the method outlined by Erich A. Helfert (1983) .
Maintenance Cost of Grape Orchards
A noteworthy feature of a grape orchard is that it comes in the bearing stage only in the third year of establishment and that in the first two years the orchardists have to make a fair amount of investment towards the upbringing of plants/trees of the nonbearing orchard. The bearing orchard, on the other hand, passes through different stages of production such as increasing, constant and decreasing phase. The maintenance cost also differs significantly among these different categories of bearing orchards. The maintenance cost estimates for non-bearing and bearing orchards for various categories of orchardists are delineated in Table 2 .
The per acre annual gross maintenance cost of grape orchardists increased sharply during the phase the production rose before leveling off to a constant stage and, thereafter, it declined, that is, it increased from increasing to constant production stage and declined from constant to declining production stage (Table 2 ). An increase in gross maintenance cost was also seen with the increase in land holding size of grape orchardists. Upon splitting the gross maintenance cost of production into various components, it was noticed that prorated establishment cost accounted about 50 per cent share in gross maintenance cost. Table 2 provides fairly a good account of the expenses of the orchardists on various items of production and maintenance costs. However, it does not reveal the returns of the orchardists over various concepts of costs. The returns of the orchardists over various concepts of costs are, therefore, computed separately for each stage of production for different categories of orchardists and these estimates along with productivity of grapes grown during different stages of production are brought out in Table 3 .
Profitability Analysis
An analysis drawn from Table 3 revealed invariably higher net returns over Cost C for small and large category of orchardists, particularly in the case of increasing and constant production stage orchards. As for the declining production stage orchards, the net return over Cost C was the highest for medium category of orchardists. However, in the case of all-bearing age orchards, not much of a difference was noticed. The net returns over Cost C was the least for marginal category of orchardists during all the stages of production. The marginal category of orchardists also showed the lowest productivity of grapes on their orchards. One of the reasons for lower net returns over Cost C for marginal category of orchardists could be traced in lower productivity of grapes on their orchards as compared to other categories of orchardists.
In the case of all-bearing age orchards, the per acre net returns over 
Financial Analysis of Grape Orchards
The annual maintenance cost estimates presented in Tables 2 and 3 only provide a broad overview on the extent of expenditure incurred and returns accrued to sampled orchardists during various stages of production. These estimates do not reveal the extent of benefits and costs involved during the entire life cycle of the grape orchards. Therefore, in order to obtain more logical results, the sampled orchards have been appraised over their life cycle taking into account various components of costs and returns. While appraising the sampled orchards, information on all the components of cost incurred during each year from the inception of the orchard till the current stage of production were collected from each of the orchardists. These information not only encompassed establishment (infrastructure) cost incurred by the orchardists during the initial year of establishment but also annual maintenance expenses towards labour, input, etc. during each year, and also expenses incurred towards repair of iron angles, replacement cost of wire, angles, bamboo, etc. The information on production of grapes during each year along with farm gate prices were also collected from the sampled orchardists with a view to estimate benefits accruing to the orchardists during each year from the beginning of bearing-age till the current stage of production. This comprehensive information had helped us to get an insight into the year-wise costs and returns for the grape orchards. The costs and return estimates were converted on per hectare basis and they were discounted at an annual rate of interest of 12 per cent for each year. Following this procedure, the estimates relating to discounted benefits and discounted costs were obtained for each Table 4 .
The financial estimates presented in Table 4 C ratio with the increase in land holding size of grape orchardists. The grape orchards yielded higher returns for medium and large categories as against the marginal and small categories of orchardists. Further, it was noticed that it took 9-10 years to recover cost incurred in grape orchards as the payback period turned out to be 9-10 years for various categories of orchardists. This means that until the end of increasing production stage the orchardists had recovered the total cost incurred by him in various production and maintenance operations, and from the beginning of constant production stage till the end of declining production stage the orchards yielded only benefits. The IRR was seen to be higher for medium and large categories as against the marginal and small categories of orchardists. On an average, the IRR was estimated at 37.80 per cent implying that at this rate of interest the discounted benefits became equal to discounted costs for the average category of orhardists. Thus, the results of financial analysis clearly showed high element of profit involved in grape cultivation, particularly for medium and large categories of orchardists.
Conclusions
The results obtained in respect of annual maintenance cost and returns for various categories of grape orchardists are in conformity with the financial analysis. The gross returns from grape orchards during various stages of production are noticed to be twice the cost of production for various categories of orchardists. The results of financial analysis also show a B-C ratio in grape cultivation in the range of 1.86 and 2.15 for various categories of orchardists with an average of 2.07. Among various categories, the medium and large categories of orchardists not only show quicker payback period but they also show higher NPV and B-C ratio as compared to marginal and small categories of orchardists. The large and medium categories of orchardists are, therefore, noticed to manage their grape gardens more efficiently as compared to small and marginal categories of orchardists. However, in general, the cultivation of grapes is noticed to be a lucrative proposition for all the categories of orchardists because of substantially high element of profit involved in the cultivation of this high value crop. Due to high element of profit, the onus of technological efforts have been more favourably inclined and concentrated behind the cultivation of grapes in the state of Maharashtra. Another important aspect of this high value crop is its international competitiveness. Among various fruits and vegetables, Indian grapes are highly competitive in the world market (Gulati and others, 1994) . Efforts should, therefore, be made to boost the export trade of this valued crop by enhancing its production volume. 
